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(57) Abstract: It is intended to provide a mutant of a surface protective antigen SpaA protein of Erysipelothrix rhusiopathiae or a 



|» shortened SpaA protein (A SpaA) obtained by removing a part therefrom and a process for producing the same. By introducing an 

amino acid substituent into a definite position of the amino acid sequence of the SpaA protein or the A SpaA protein, a mutant of 
the SpaA protein or the A SpaA protein having immunogenicity and being expressed as an inclusion body in Escherichia coli can 
OP be obtained. Because of being expressed as an insoluble inclusion body in Escherichia coli, the above -de scribed mutant of the SpaA 
protein or the A SpaA protein can be easily collected and purified. 

o (57) mm-. mnmm<Dm^^m±r^tz^(Dmnmmmmmmijims pS iAm&xit-=t(D-^^m^Ltz^mB<D 

<S SpaA (A SpaA) MS 0>^W*;&tf*-a> ^ffittf -5c SpaASaXI*ASpaASa<Z)T5 y I£IB*iJCD*#£0)(«l 

. I* ASpaA»fi So *»BH<0SpaAaaXttASpaA«a©*llf*li*Ii»lCj3L^T^»tt 
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m m * 

[0001] ±mm (Escherichia coii) ^m^tir^mn-mm^mm^m^w, ( 

surface protective antigen ;WT\ rSpaAj bWlrZ^thfoZ)) S &<£>%:MfcP>W&t7j 
T, S^CDSpaA^r A SpaAj fcffr*-5£«>2fc5) ^T^/^gt&^lf AL«#|ft: 

at^fe. RximMm^m^x<onhnmsMK.sp a Am ex« a s Pa A® &<«#i 

[0002] J^JWf3\ JR^SH (Erysipelothrix rhusiopathiae) <Z>J^lk^ j;oti^51©iM 

iz.ttL-xhffim&&&ib. m^tePkm^mmz^ ^x%mte%km<D—^iz.mfe£ 

[0003] W«#£fe£LT, ii^y^p^ (?^*«^r^y ^ 

7^V^PJg^4 I ^W^ft^^b-Cf^Mbfc^^a^^Koganei^^fflV^-C 
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[ooo4] tfbv ^4y°<Dv?^i/tvx, mi^^sMx.^micxmsMx.^^^m^' m 

$£hMbbhtlX\^ 0 Galan^Timonyte, WBMMf ^(DM^^^Mir^ 

m^yr-^mm^tc±m-m(Dmmm^m^^x^^^vf^ mnm 
mx^cmnm^n^tct^ t(Du-n%^mmm^^n^t^mm^tc 0 j£ 

5>^-*66, 64, 43 kDa(Dm&nx&z>~b&mhfrK^ z.frb&mn^w<Df&%mz. 

[0005] Makino^fi, 2§U0J^fl-#0#J*96^^^*64 kDa(D^ffi® &® (SpaA^^ 

fygut- wmnn~m Kx^mum^n^ \ s P aAi s m^^i ^^^-^ 

^Lfc 0 ^HSpaASfite, 606f@(DT5y^Ba^J^^^Sfi-C\ 

8{@<Df@M/j»MLIE?iJ (8# @ <£»3MLIE^Jte. 19j@<DT5/lt^fb&3) &^ir 

[0006] Imadaibfi, fijfBSpaA® 6^^3lM0li^l*tf5SpaA® fi&U^^V^-K 
i-§jl^^-^M-<, 'tb^^^69 kDa, 626{0<7>T$/^fb&3~^ ^©T$yt 
IS?IJ«, 2§U®(DSpaA®e^b-<, CMiM^mM^mmftim^^m^mUts: 
#f95EbIS?iJ (9# @ (D^(93EbI5?U«, 19B<DT*ymfrb?j:&) ^ir^b^mh 
rfhfcU ^ftSpaA, CMiM<DB^MVm^^^Sp^ xm<iMiM(D— ^RXIC 

mn^mom^w^m ^svsAbtt^i/^^-bcDM&m&mmmb 
mm^^ir^b^vfc (Mx.it, ##t^s^3. 4mm) 0 
[0007] wm&b. mnMW^spaAm^hcMiMco^ioMvmmRxfNMM\<D 

^^>^/V^^5feb/t46.5 kDatDytfV^^mmmXmtfim (46.5kDa 
protective antigen; 46.5 KPAb^) b^n^b^m^X^^m^. #fF^C 
fi^l#m)o 

[0008] — ^-e % I7^^^MS &»^tt^_htf 5f*%fr >s 0 ^i/f 
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y^/^.^a^^^v^CBrevibacillus choshinensis) £tft^|££LT46.5 KPASrH 

WfrbJvCVVSo l-jfcb^ *£fc(£j;;ft,f£, 1) tFtfe^llT/l^y (pH7-9.5)^# 
TTO^«ag^J;5*«|X©, 2) 3&T/V#y (pH10.0-12.0) i#Tt©i« 

[ooo9] s P aAit^^-^^i®-e^?a$^^, ^(Dut^-fi vjmvkcom & ^lt^js 

m^mmm^t^x^nA^m^\ ufc^o-c, mmnv^^m^—ti\ax, 
nxc, *mmmx%&^m^xh%mx-ti$imjfm, m^mm^m^m'^ 

[0010] #ffJCiS^l: #^2000-279179^^ 
#I^JCm2 : #HS 2002-34568^$g 

##fFl£ifcl:Garan, J. E. et al. (1990) Infect. Immun., 58, p.3116-3121 
##fF3titk2:Makino, S. et al. (1998) Microb. Pathog. 25, p.101-109 
##M:iik3:Imada,Y.et al.(1999) Proc. Jpn. Pig. Vet. Soc. 34, p.12- 
##W^Cife4:Imada,Y.et al.(1999) Infect. Immun. 67 (9), p.4376-4382 

[0011] _hi£U;:J;5i^ ±mM^^^^'^3^iy^iy^m^tVxmnmM 

(DSpaA*^^-^?i.$*fc^, RT^tt(DSpaAM &*>^V Mi Rl^ttg £ t^M^L 
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m&(Dm&irzi&x^m£nz<Dxm^mi)mmbtj:v)^ mummrnxz^^ 

[0012] #3BWra:, r©J:5^SW±^v^LXlil±©J^^^dK^TJ&$^^fe 1 ^>©•c*>oT 

, SpaA® Q X^(^— SB£r|&*Ufc$M*t7£<£>SpaA ( A SpaA) ® <Z)T5y ^@E?!J<D 
— SB&fi&l-S^fcJ;^ R]Wk(Z>SpaA® SXti A SpsAm&&±Mm£ftKM 
AfctVX5&%L£^ ZXV&mUWt&ttZbfrttZSveASi & Xtt A SpaA® © 

[0013] £fc, «§PJ!tf)ft!l<D @ |&kJ\ _hfS^^J:<9#b^i« MS^iamSpaA® 
« A SpaA® i>^fe§ o 

[0014] _hfE(D g W^jt^-rs^t-f^W^g^mia^^:, SpaA® ex 

a spaA® e w^tt<^it A^^-r^y^- 

&1rZ>Z.k, ^kMA^^LfcSpaA® fiXtt A SpaA® £<DT5y^IE?lJ<D# 

CDSpaA® SXfi A SpaA® 6 {imfrrt^S-A^irLT^^tV^r^^^tiiLfCo JE 
'^OSpaA®eX«ASpaA®fi«, nAi^M^h^WM^ir^-t^ 
UttJU *mm&^J$irZ)\Z.^ofz_ 0 SE-9»Sj|5(DSpaA®aXte ASpaA 

S 6<Df§69# g ©T^H^y^tt^ Jg214# g (DT^/gl^/V^^g 

^278# g (DT^ym^v^Kmm, H53i# g (DT^y^^y^^^m, 

f|154# g ,&U^203# g ©7^i^#* y»^&t»l^}--^^^ H214# 

g &t^0253# g <£>rsy&&#>!r ^/v^^Rxihu^r^icm^ mem g , 0 

154# g &U^203# g <DT5y®^§-* ?V^, yVl/>RXfihU*~^Z.W&1r 

mmw-^m^ir^mxhox, mms Pa Am&xn a spaAis^-mi^ 

WMSKSpaAfi fixte A SpaA® &<DT*;mmmzT^;mm&&^A1-Z>£5t£ 
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mXhotiSpaAm&Xtt A SpaAS e^^IttCMAftU^iltfl^t, 

[0016] —z><Dmmz&^x, ^mm<Djrmn, TfE(A)/^UD) : 

(a) ^jm^mnm^mmmm^cmpaAm extt a s P aAi v-r%mfc 

[0017] *^P^(D^Sfe^j;(9#^fcmmx.SpaAMfiX« A SpaAS Mfl- 
TfBX@(E)-(F): 

(K)mtmAi^xn^mim\x^mi,fc^A^m^mmm^mmm^fc 
[ooi8] ^mm<DMU^ Br^tt-efco/cspaAM ax« a spaA® a^^tt^^-A 

^^#^^i-^<^-efe§ 0 #3&W©;fcftfc.fciUf, SpaA^SXttASpaA® 

&&^mv£<D%iAfoti.xmm.£-&%titb, s P aA® ax« As P aAs a^-K-rs 

«^i-^M^Ai-§^^t-J:*9SpaAS SXi4A SpaA® &<DT*/W®m^\Z.T 
^y^^^fc^^o ^Oi5^T^y^m^C^SpaA® A SpaAS U 
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^AfrSr^fi^f 5t>©S«R-r5©-C«>5o UfctfSoT\ SpaAS^Xte ASpaA® & 
K-fSitte W£C£iir5^M, ^iSpaAS &X« A SpaAg &<DT*J 

mnm ^ ^^c^^r^y^g^^, ^©ns^^nsspaAs ex« a s P aA^ a 

[0019] ^(Dj;5^T5/^®m^*W!l^bT«, TfB(l)fcV^(7) : 

(1) i^^/w<^KSr^tpN^ISJ;«J^69# @ ©T^H&^y^tceiSI; 

(2) V^/^7 p ^H , Sr^tfN7^{SJ:t)^l54# g ©T^/^y^y[^tt; 

(3) V^/i^:/^K^t?N^J:?)02O3# g ©T5/Ift3fr W-^tcgifc; 

(4) i/^/V^^K^tfN*«J;<9B214# g ©T^^W^i^ii; 

(5) v-^/V^^K^tfN^«J;t9||253# g 

(6) V^/i^^K^t?N^£ W278# g ©T^Sfc&^y^fclgifci.K.T* 

(7) V^/l^^K^tfN^J;W531# g <DT^;m&yVis>Km& 

[0020] T^BWSiftOfifc^^tL-Ctt, ^^t/^yfK^^N^i^I 

154^ g .s.t^203# g <DT$;m&&* yVi/^RTfhi/^r^lcmMr^^s^ 

i^^^(c:gm;^U ? ^^/^^K^tfN**«J:«9m69# g , Jgi54# g 3tt5 
f|203# g (DT^SW&fr* yVi/>. yVis>RTfh\syf^>KM&^lfbtlZ> 0 
[0021] SpaAS fi Xf* A SpaA^ <DT^7llBE^IfiBE^I##2-C^$tL5E^IXr* ; er©C 

^j^^_hiET^y^©m^A«r^^-e#§ 0 

[0022] te^#i-*5V>T, ^SJ©'l4^bRo^:II0^*5V^T^tA#:<^U'C 

3§m£^3, ^^-^m^ai^^i^spaAM exii a s P aA® a<£>ggMfl*sri§#rr 

z.vwmirz><Di>w£u<\ ^mmx^^m^mmmmmm^mspaAm a 
xi4 a spaAM &<D^mw-] tit. ^im^mn-mmmmps^mspaAm &x« a 



WO 2005/083072 



7 



PCT/JP2005/001814 



[0023] ^^©HBflftcisvvr, *3SWri, ^W©flm#1t^/B6^^SpaAffi& 
Xte A SpaA® fiOiMm^tt§|a^»t5« ^ilMtll^m 
5*3SM<oSpaAS SXii A SpaAS & ±f^^fefc£«J*B£-*-«© 

tb-cm^tts, ^sm^s^^tjmspaAs sxtt As P aAs a©3Es#sr=» 

A SpaA® QO^M^^— K*t"53t^^r±, SpaA® &XJS A SpaA® fi«r=»— Kt" 

M^fco-Cf*fc£>1\ SpaA® A SpaA® 6 {^£K£fcltf>T^/&etfc(tf^lV 

[0025] ^^(DSpaAS &Xtt A SpaA® & <Dg£Mft^— ^5ft^^A##l£UT 
H\ fclfcti, ffi^J#-^l^*3V>T, TIE(l)jfcV>L(7) : 

(1) E^J##l|B*©i»E^IJ!:*5V >T^206# @ ©M^G ; 

(2) ia^J#-^l|E«^Sia^J^*3V >T^461# @ (Dig^G ; 

(3) ie?lJ#^-lfEic(7)^XIS^J^*5V >T^608# @ (D^^^c : 

(4) %^m^imm(Dm.mm\^\ ^-cn642# @ <d^^ g ; 

(5) SB^J#-^lfE4fe(D^ia^J^feV ^|g758# g Oi&^c ; 

(6) ia^J#-^lfB«fe(D^SBa^J^*5V >-CH833# g (Di£^G;,RU? 

(7) ia»-^ifE*feo^sia?ij^*5v>-c^i59i# g comm>G 

[0026] ^B^OSpaA® SX« ASpaAS &(D^M^^-Ki-§»^<Z)ft!l»^#:^J^ 
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(b) m&mmmm<?>m&&mK*3\< ^-cn608# g <d*&^c ; 

(c) IS?IJ#-^lfE«c(O^IS?IJ^*5V>-C^642#g(D^^G; 

(e) m^mmtm^&mmK^ ^xmi59m g ^^g ; 

(f) mfmmmMKDMmmm^^ ^xm^m g Rximeosm g g 

3tTJ«C; 

(g) IS^J$^-l?B«O^IS^J^*5V >Tjg642# g &U?Jg758# g Oi^^^r G 

(h) m^m^-mm^mmK^ >r^206# g , H46i# g Rx^meosm g <d 

[0027] £b\cm<DWMK$o\^x, *mwfe. ^mm<DmnmmmmP5m^mspaAm& 
xfe a s Pa Am&(Dmmfc&mftmy?^bvxmmir%jfmzmm-r% 0 m%Jr 
^xmmir%^:mm<DSp a Am ax« a s Pa A^ a^n^*, ±ibm^ 

[0028] «B^(DSpaAM ASpaAS fi(D^M#:^M^-r^^^b-r^ffli-§^# 

«lt«:, mx.it. immtL.xmn^ 2§^b-c^i£96t^ se-9^ 
Rn^me3m^}f^mx^^K fati<DM^&M<DSpaAmten^mm K&m 
x%z> 0 

[0029] ^mm<DM&\^ xHi-f. ^mmK^sm^spaAm axi* a s Pa Aia^^tt© 
tiz.£V), &b#m • ^i&ft^T btt tt^spaA^ a x « a s Pa A® e 

mcmWre^o '5bT#^^SpaASaX«ASpaA®S^A#:«, "T^b#, 
ffi^o^l^SpaA® & X« A SpaAS !7^^®Bfc^^«^;ft5o ^ 
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[0030] [MSpaAg&&U?ASpaAg£3£^^^— £^f- 0 a:J^fl-#0SE-9^SjfeCD 
SpaASSSr^— Ki-§it^^-^X$^c7 7^K(pETlld/SpaA), b: ASpaA® 
a £rt— Ki~6 mtett^AZtvfcZf^XSF (pETl Id/ A SpaA) 0 

[003 1] [|E|2A]Mfl-#®SE-9tt S 5f$<DSpaA® 6 A SpaA® & (DSDS-PAGEO^JH;^ 
i~ 0 M:^ — — ^ W:^®a^gM§0ig#^^ ^2:SpaA®& 

^iMififi, ASpaAS^B?i.^§^#a«o 
[0032] [g|2B]^^^0S5te(Z) ASpaA^fi(DSDS-PAGE<Df£JP:^i- 0 M:"^ — — N 

1 : w-mm e : mnm * * a s Pa A® e 

/j^^ws^ a spaA^ &mm.MB~mmmwm. ^—>5 se-9W^^ a s Pa A® e 

[0033] [g|3]^#0SE-9ttS*(DBr^^OT^tt(^Af*) A SpaA® 6 <Z) 
SDS-PAGE(D^^:^-r o M:-^— , ^1 : RT^tt A SpaA® 
itSSM^L^, W-^2 : nj^tt A SpaA® 

: A SpaA® &3$mAli§^S#»S?^Mfc 

[0034] [El4A]IS^J#-^7(Dmaie^Ji:^l:b^^J;<9, ^F^tt (£fA#0 A SpaA® fi£3§?fl 
i-^)AlI0M®^f*(3^n— ^:Nol, No2^.D?No3) J^tttiJUi^^K^SpaA 

[0035] m4Bm?m^7<Di&mmmt<Di;tmz-£v^ ^mmnAms Pa Am&^mmi-^ 

Ali0^®^f*(l^n— ^:No4)J:^ttmb^7^K(DSpaAit^(^fe^ 
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[0036] [05]^^-#0SE-9tt S M<DBjm&RXf^m& (£f A#0 SpaAS fi (DSDS-PAGE 

wttspaA® &mm.±mm^^^m^m^±m, u—>4 •. ^tts P aA® & 

[0037] [|H6]|tMm^^^SE-9ttS ^O^^tt SpaAS fi&U? A SpaAS 

(DSDS-PAGECO^^:^i~o M:^— , W-^l:SpaASfi^ V— >2: ASpaAS 

[0038] ^mm^mn, s P aAs exi* a s P aA® ^(DT^/mMm^m^nm^r^/m 
^ttm, Rx^mmjfm^m^AtitcspaAm exi* As P aA® e©M^tao 

[0039] (1) SpaAS fiX te: A SpaAS Ki^it^^n— 

^2Sfi^I$|l5 0 lM0i:bT»^ /J^#4*. 2M0i!LT^96tt, SE-9 

o — ^fi<D0ffc^O.l%Tween8O^P:/W^N— h>fi<73L— ^a^ffitC 

«»U 37°C^\ l6-48H#^i##1-£^fe/» W5o 
[0040] SpaASfiX^ASpaASS^— Ki-^itfe^-^, Imada.Y.et al.(1999) Infect. 

Immun. 67 (9), p.4376-4382^|B*^BB^J (BB^J#-^1) ^ii^l+LfcPCR^ "9>f 
±fBom^^ttt±iLrtDNA^MiL-CPCR^T5^i:^J;«9^#-e# 
5o E^J#-^1«, 0K*£*SpaA*£^<^ikSBfi?U, BB?'J#-^2te, I§^$:S 
5l5(D->^/V^ 0 ^K^tP^ftSpaASfiOT5y^BS^J^i-o bb?ij#^-7 

SE-9»S^SpaAit^^-(D^^IB^J(D-gP^-r o ^(DlB?IJte\ BB^J^l 
OgB?IJ(D107#@— 1854#@ ^@^i-§ 0 HMDNA<Z>M®ite\ rfflgcDDNAttm^r 
3>k #!lx.fi, Isoplant^^tt-^^— ^)^fflV\ gsttcD^nhn— /M^o 
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m\nrz>z.b&m$i\j<\ xvMtfcmtt. i&^j#-^3^ncoiimk m&m-B-iRx* 

5^BamHI^h^#*Pb/c^^DNA^^^$tV§o SpaA® SSr=J— K^DNA^ 
(Oii(g^tt, E^J#-^3S.tJ ? 5|E^<^7 p 7'Y^— . ASpaASS^— Ki-^DNAK 1 

A SpaAffi &«T=i— K^SDNAHf^^ HjlJPW^NcoI^S^i-^Met^^^/Vga^J 
(DC^ftlj3^(DT^y^ (Ala-Phe-Ala) Ki-512^@(Dig^^#iJP$tb^<D^ 
£ G ASpaA^e^— K-T^NDAifJtra:, SpaA*fc^-<Z)1260# g 
i"^ir>t-C\ C^#J(DT5y^207{i^^$^f c ^^(DSpaA® K« 0 
SpaAS &<D— ^&m^tl A SpaA® ^(DgPfi^L U^-fX^ ^5^— MB?U<£>{£ 
BSr^&S^fcfCJ;^ @W(^i:ftIl^f"et5o PCRSJ&f3u rfri£(©LA-Taqdr 
yMSi@5t) ^ Advantage HF-2 PCR Kit(BC Biosciences^ I \ gs#<D:/nr-=3 — 
/MC|£o-aT;U^J;V\ PCR^j;«9#^tLSDNAif>T-^)^*IS^J«. TA^n— 

f3\ ABI PRISM310 Genetic Analyzer (PE^M^>^-kXi±) ^£<9#!:y£$tv5o 
[0041] ^5bT#fb;fx5SpaA® QXit A SpaA^ 6^=<— Ki-^it^O^n— ^^?T 
^^b§o J^JW^-te, itfrfE<DPCRj^£r, NcoI^t^BamHIf|jlJP»*-e^^Lfc 
^fel^CMPS^-etmbbfcag^^^^K fllfcfif, pETlld(Novagentt) K 

&il1rZ>?ti—^&m%lir& 0 m^^MMtl^X, HB101, JM109, LE392, TBlM 
BL21&<^^J^f£^>5/^ 0^b<fi, JM109-Cfc^ o jt{s^(D^A^&^L-C 
^W^hmKl/— > 3 ^?±u ^ah^^h^, PEGjgc&if^W kh^flSfittb©*' 
SfcSrffli vc*>J;i\, @ Mfc^figro, :^^K£r*tSiU i&Sia?iJ2r$:5£-r3 

Z.b\Z-£r)ftfrn% 0 Z.<D£?%:— m^n^m^fe, Sambrookfb/^^Tl^— 
W^iSlS^il&i&^&W (Molecular Cloning, A Laboratory Manual Second Edition. 
Cold Spring Harbor Laboratory Press, N.Y., 1989) t^oTff DZ-b&X%Z> 0 
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[0042] (2) ^*§ttSpaAS SXii A SpaAS (D&mRXm% 

?xi— ^^i/^^fcSpaAS A SpaAS aSr=3— Ki~^a^(D#S§|3^^. 

^^h^-^—Z/a^A^ ^£A:l§0^Ai-5^-£^ RTi^-C 
feofcSpaAS fiXtt A SpaAS eSr^*tt©itAfr^bT|S^$*5r.i:j6S-e#5 0 

[0043] afr^VKa— ^a^te, IM^-YW^yK^— ^3^->^ifelJ:«t!9fTfc>n5 
o Takara|±COSite-Directed Mutagenesis System (Mutan-Super Express 

Km, Mutan-Express Km, Mutan-K^if), Stratagene|±CDQuickChange Multi 
Site-Directed Mutagenesis Kit, QuickChange XL Site-Directed Mutagenesis Kit, 
Invitro-gen^cDGeneTailo-r Site-Directed Mutagenesis System^if COffTlKCO^r^h^rffi 

[0044] MS^PCR^f ofc#£\ igtgitfc^te, ^#Mtt^#£©t(D 

^r%^bK£VMAfc&n%Z.b&X%Z> 0 
[0045] BT^tt^SpaAS gXtt A SpaAS fit, flSJ&fcf, ^tie©^t/V^fK^ 
^t?N7fc*SJ;t>^69# g ©TVi^P^ttl, Jgl54# g <DT5/^y^y 
fcglfe, H203# g (DT^y^hW^^^g^, ^214# g (DT^;m&?^$^/ 
\CW$k, H253# g ©T^y^hV-t- ^/XCWM. ^278^ g (DT^y^yyiy^^ 

X^m\%.<DMAfcbL,Xm$L£tlZ>o Lfc^oT, SpaAjl{s^(D^V^h5^-^-iy 

^T^M^A^XTtJ;V\ 0£b<te, SpaAS &X« A SpaAS F3^69#:g(D 
T$/g£/^»>-^g^, ^214# g CDT57^^yV^5^^®m, ^278# g ©7 
^y^^y^^g^ 0531#g(DT57^^y^^gm, ^154#g&U^m 
203# g <DT^JM&&* ^V^AX^hu^r^Km^ H214# g RUWi253^ g 
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[0046] SpaA® <Z>— §|3£|&kicbT# A SpaA® Q (^fJI^&^lMX^ ^^igtt 

3 Q 0*b<«, C»ij207^<DT^/g|^icUt, ^^-/^^KSr^tfN^fflOJ: 
«9420{i<DT57^^§ A SpaAM fi-efc^o 
[0047] *fc. ii|E£te^<DT$/^g^^T5~ £^J;<9, ^F^ttOSpaA® SX!i A SpaA 

S fi£ *T?§tt<DSpaAS A SpaA® e i^mi-sr^ *r fg-e&^ib, 

(Djj8kK£V, g Wt^CTBr^ttX«^^tt(Z)V>-f tt^SpaA® ASpaAS 
[0048] *V^h^— ^a^Jfe^fcSpaAS &Xte A SpaAfi Ki^it^^- 

yn^- Sr^Ti-5^<^— CO#^^^BL21(DE3), DH5a (DE3) N hV^h^T^ 
yn^- fr^iTZ)^??— (Dm& DH5 a , JM109&if 

o 0*b<«, ^n-^^^g^jMao^m^^Bt^fp^^-e^pETiicK 

[0049] SpaASSX^*ASpaAS&^^aLTV^§|a^x.^:lt0(D^y— ^XJS, J^T 

— ^£<9W^t#U ffi3gjt>i>( 15000 rpm, 15#ffi) K£<9itm^MAfo%lnlU 
1~5„ H©*^ MM^^Km^ Triton X100), ^l— h^J(^!l^l«\ 

edta), yy^-^^»LTt>j;v\ nm. mmm<Dmm*imm^tc^ —m 

L7>g^ 5^lMX&U^fe^ibSpaA® SX!i A SpaAS & (D^H.^^-f-^o 
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[0050] Iff^SpaA^ A SpaA^ fijg^IIM^SpaA® fiX« A SpaA^ fi^ffi 

SH-^Klte, #IB2002-34568^|R^fBtt(D^, — jft&fc:, S 

fr^ttrntimmtstiZo ^mm^m^z-U. s P aAs&xf*As P aAsss^ 

tti»M#i)Xi«M^ofc|, mMMiMx.^. 15000 rpm, I5^m) 
tVtifr/^yyT— (^!Jx.^\ 20mM Tris-HCl pH7.5. lOmM EDTA, l%TritonX-100) 

^(DMm&mM-r-t Kxy, 90% £i±.<Dmm& «rt g-e&3 0 

[0051] (3)SpaA®aX«ASpaA®fi(Z)^SJ^tt 

^5bT#^§SpaAM SX» A SpaAS S^^M^ ^tb^OS fi^^X 

%.r£x\i\ ^Mcfcrnn*. ttmm&&25%(voi/voi)7kmkT/^~v^/vm£M 
^©s e^mBsup* (pd5o) sr^oT^j^-r^o 

[0052] «ll3J?<DSpaA® SXft A SpaAS fc\ T^^l^ltMLfc^ 

jfr=-i?>. T/v^^i/mkwgo ^mtmx^miti^ ^i^^y^^—mx 



WO 2005/083072 



15 



PCT/JP2005/001814 



»fe0!l 1 

[0054] (1) SpaA® A SpaA^ K^itte^^n— 

?T0.1%Tween80^P^W^N— MV^— ^a^i^iS (Difco) -C37°C. 16— 48R# 
M^SiLft, i#^0*&(^1.5— 3.0mL)^i^Ur#fetbfe«fclR(#&0.03g£Jl_b)J;5 
, DNA^m^r^hdsoplant, #c5%£#:— yaffil— ^V^T^yyADNA-HSftb 

[0055] yi^fiiLt, ga^ij#-^iiB*(D^sga^j^s<5#^ufc^y p ^^-( 

E#I#-^3£4<D^T— % m$m^3t5<D^<T— ) ^LAPCR^h (^S) £fflV vT 
PCR^fTofc 0 S^^94°C^3^^i^#b^, 94°C-60#\ 56°C-30#\ 72°C-60 
S>©^^Sr30HHft«J3gbfeo m^m^3(D^y^— «\ SpaA5t^(D^79#g 

tt^tbTV^o ga^J#-^4^.U?5(D7 P ^-v— tf\ ^tL^tLSpaA»^<D|gl260 
# g M*|gl881# g (SpaAfc^Oi&Jt^KV) frC&igtB$*3;fc«> fcK 

ffbfc^(D-C\ m^(D5'^IIJ^«BamHI1^-rh^#*P^TV^ 0 PCR^i<9, H79 
— 1881# g (Dl&mmm&ilir&SpaAl&fc^-RX$^79— 1260# g (D^SIE^I^W 
ASpaA»fc^#W5 0 
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[0056] PCRK£QM^ttDNAmft&NcolRXFBamHlXr.mfflfc^ &t>tVb¥&ttMb^ 
^NcoI^t^BamHI-e^M^^bfc^^^KpETl Id (Novagen*±) b%T4DNAVJf— 

tzM. T^tVy^50^ g/ml^^LB*3ei$i&(1.0%Tryptone, 0.5%Yeast Extract, 
1.0%NaCk 1.5%*^, pH7.0) 37 0 CC— ife$cgL/c 0 ^ff/V^xxi—— 

T^t^y^O^g/ml^rLBi^J&l — 5mUdgffiU 30— 37°Cl:igItU 
V mVffrhSvsAm &%.X$ A SpaA® ^^Ki-^itfS^^i-^^ 7^5K^rttm 
Ufc(Hl-a N Hl-b) 0 
[0057] (2)SpaAm&RX$ASpaAm&CD$£M 

g/ml-^LBlgifel— 5mUdg«U 30— 37°C-CigJ]§Ufe/^ fiff© 
OD600nmfg^o.6— 1.0^jti-§^-ei^#L/c o ^<Z)^}R^l/100^tf>IPTG(100mM) 
^«^PX., J€^37°C-e2-3B#^»it*b^: 0 ^S^«^S(D2XSDS^ 

«^c$tc» (sds-page) kjw. ^yyr^h^vv— (^^M^^tua) x 

^febfc 0 ^T(D0tt^*5VNT7O^45kD#3£^^^K^m$^ itl^M 
f^fbSpaA® A SpaAM fi(7)^?a^#^b7t 0 02A«SE-9ttS*SpaA^ 6 

^U?ASpaA®&(DSDS-PAGE(D^^, H2B«:j^K$c, #*96tt, /Jv&#tfcS.TJ* 
SE-9^ E±3 5feSpaAM £ A SpaAg £ (DSDS-PAGEfDl^^^-^tb^i-o 
[0058] (3) SpaAS A SpaAS <DJ&fc 

SpaA® fi&tK A SpaAS &OMA#:?f^<^^M^T^^fe-e|^^/c 0 ^Jfe^l 
-(2)(D^M^10000rpm, 5#R93&^U #t>*l,fciJfc8£^ ^t©jgif}RiO 
1/5— l/10^<D?5fc#v^:7T— (20mM Tris-HCl pH7.5, lOmM EDTA, 

l%TritonX-100)fe§V>f«^^K^Px., m&ssrcisisut, ^©iiii^y)/ 

^— ^MlOmg/mD^l/lOO^M^PL, 30°C, 15^WEUt#, 7K^T, 
^V-y-^r^-(^^-;h$—|tX, ^>V;UR-20P, T?k7Vh;5, B#^;15 
g\ 2^40)t«ft^aL, 15000 rpm-ei5^rBlM^^g|b^ 0 ia^_h}if£r 01(51 
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— -e^febfco ASpaASfi^|tW«^fe^^c#^, ^flASpaAS6te£f 

^-r 0 j&*5, ND{*. ^^ss^m^-r^o 

[0059] DM 









MiRW ( l MS) 


0/3 


ND 


SE-9* ( 2 MS) 


3/30 


1/15 


#Jjg-96f* ( 2 ii) 


0/3 


ND 


( i mm) 


0/3 


ND 



[0060] (4)^Af*^0<Di^Sga?iJ 

#Ct!l, ^l(D^A#:^?f^bfcSE-9tt4^n— ^(Nol, No2 x No3^tJ?No4) i«9^ 

[0061] [M2\ 















|^206# B 




ft (»69# 




) 


No2 


®461# B 


A & G B : 


ft (»154f 


£ B ^ ^ /v # * y| as ^ y ^ > ^ B S 


1) 


No2 


gg608# B 


t ^ c B j 


ft (#203| 


f B >r y^/v/y^ hi/t^yci 


life) 


No2 


IS 642* B 


T^GE-Bi 


A (»214| 


$ B t x ^ i> >- tjs ^ ^ ^ >- Ed BJ 


1) 


Nol 


^758# B 


T^CE^Bi 


ft (H253I 


&Bcot< ^ ^ ^ v h i^t^y tit 


1) 


Nol 


H833# B 


A^G^B: 


ft (f278#icorx^7=¥ys^^y v-vt^ 


lit) 


No 3 


H 1591* B 


A^GE- B: 


ft (Jg531#B CDT/V^ ^ y v-^^Bift) 




No4 



mmm2 

[0062] (i) ASp a Am&<DT^;mmmz.£%m%Lm&<DnAmk 

mmm i- (4) ©^Aflg&fcis * 3f5©^9^Ks^i ^ «j ra^-cw L-c#t> 

^^(D^ft&^trDNAtfrH-Sr, vjm&CD A SpaA® 6 ^W^ZMW- ( 

SE-9$0 J:9ttWLfc^5K© A SpaAS «r=i— K-TSat^©*! ^-rafa^Jc 
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[0063] £«9JWfclft&a3:. 

faWlKfrtf* A SpaAS fi* , = w -Ki*Sat'fe J ?-^>^587# g 35^1 152# g £r£t? 
EcoRI-ClaIif>t(lll4A-a)^5>il-ffiBLrto ^frSr, ^EcoRI&t^lalMSWt 

a spaA® a ^m^r^mw- (se-9«o s *o7° ^^k^# al, a s Pa A 

[0064] IH#(D^^J:<9 N 

b) ^n— ^No3ft j|5<D A SpaA® e«T=J— Ki-53a^^©^587# g ^1152# g & 
-^frEcoRI-ClaI$f>t (El4A-b) £ff AUfcT^^K (^833# g ©flit) , 

c) ^n— VNo2 ft A SpaAS & &=»-~K't"55&fe^<£>^266# g #>£>1 152# g §r 
-£tf Kpnl-ClalEfoK- (®4A-c) Srjf Ab^ "9^K (H461# g ^^608# g <DMM 

d) ^o— ^No2ft35<£> A SpaAS fi^— Ki*Sit^^O0587# g ^£>1152# g £r 
-^ti>EcoRI-ClaIif>t (®4A-d) ^jfALfcy^^K (H608# g <D*&S®^) 

[0065] e) A SpaAS fiSr=i— Ki-55S^<D^206# g ©ifi^g^^c^^m, 
BT^tt(D A SpaAH Sr=»— K-rS*^ (SE-9»ft <D J^266# g j&>£>1152# g 
^tfKpnl-Clalifvt (H4A— e) ^Kpnl&tFClalMSLfc^n— ^No2ft>fe(D^^ 

[0066] f ) A SpaA® & Sr^— K*T53t^0^642# g (DSM^ifc&frfc:^^ 

TO. f^^V^^f^K^- ^v^^v^jfetTakara. Mutan-Super Express Km) 

(D^^KCHIl-b)^ EcoRI^T^Hindlll-enM^^b, ASpaA® &$r=»— K1~5 
it'g^-0^587# g d^l260# g XtJ^9^K (pETlld) <£>— gP£r^t?EcoRI- 
Hindlllffrtf* (967bp) ^fr^Z— ^7^5KpKF18k(Takara|±) IC^H— ^i/^Lfco Z.tl 
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i-536^^tf>^642# g <D*&^TS:G^S1S|L^632# g d=>e>^657# g <DBE?!|£r 
^N~5) „ Takara^fDMutan-Super Express Km^M^ttC^W^a^:/^-^-- 
5pmoU 10 X LAPCR^^^T— ( + Mg 2+ ) 5 m U ,u U LA-Taq^IW— if 

^<DPCR£0»3r^/— /V^fcJt/^L/c^ ^ AJS^MVl 184» (Takaratt) \ZLjr 

SpaA® e^r=3— Ki*55t^ J ? : <£>^587# g #>£>1260# g Sr^tfEcoRI-BamHlErJf 
Sr^«'*l$4Lfeo CKDSf^SrUilS^-efcS BT^tt© A SpaA® &*&&*%mifc 
(SE-9«) S^o^^Ko+BIUgp^tJiSiSyf Ab, 3 W©^9^K«r#feo 0^ 
He. #*96«cft3f5©ASpaASaSr=»— K^St^^oV^, BUlB^IH#(D^ 

[0067] ^<Z)J:9i-bT#^^c7 o 7^K-eAJ^0BL21(DE3)^«^^b, ^Jfe0!|l-(3) 

^t^o-c a spaA® &(Dwm:m^KMi^ ^tKD^^^nmm^tcm^-h 

A SpaA® & te^Af*£r?F^L-CV ^c Q 
[0068] (2) ^ftSpaA® (DT5/^«^ £33§?1.® & <£>£f AfWb 

mmm 1- (4) ©^a^^is * ^^^k^i ^ ftflnj pw^-e§jiif lt#^ 

^5^2<D^fi^Sr^tfDNAP9f^Sr, Rj^tt^SpaA® ^mir^MW- (SE-9 
$0 J:«9tt0ibfc^7^K(7)SpaA® fi^-Kt5lfef©|B^f5i«tgHf 

Abfc^°^^K^«^b/eio 
[0069] £i9H#:i^m, 

a) ^ri— >-No4S5fe(Z)7 °^^K^f|!IJ|3g^^ClaI^t^BamHI-e^m?^^b, T#P— 
^Smai^^it, SpaA® S^=3-Ki-§jtfs^(D^1152# g ^fll881# g © 

(SpaAitf^CQ^lt^K^) ^-ecOga^lJ^tpClal-BamHIirK- (El4B-a) 
il-ltMLfCo ^ti£\ i^^Clal^t^BamHI^aLfcBr^^^SpaA^e^m 
1~50#:(SE-9$O ft*©^^K(cffAL, SpaA® 6£=3-R-r3}t£H^1591 

[0070] b)H»!j2-(l)-a)(D^^K^PstI^U?ClaI-e^m?^^U T;tfn— ^^JC 
tbi^t, A SpaAS Ki-§»^^-(D|l611# g £Mbll52# g (DlB^lJ^tp 
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Psti-ciaiBif>t(El4A-f)^gl-ltMbfc 0 ^ibPstiRx^ciMmut^m 

14©^SpaASaSrlSm*f*5*fr(SE-9ttc) ft*O^^K(^ifAL, SpaASr3 
[0071] ^(Dj:5^b-C#^tl-/c7 0 ^5K-e^i«BL21(DE3)»^«mL. ^l«!jl-(3 

)o 

mmm 3 

[0072] (1) itA#«^fc-r«SpaAffi fiXtt A SpaA® fi(D|fM 

n»j2-(D « a spaAs a^A^^bT^ja-r^AM^^t^Hife^^-c 

2) -e#7t^ftSpaAM fi^itA^^bT^^i-SA^m^^tL^tt^b, 
0^100 ml& % 10000 rpnu S^JS'^U ^hfrlfcttm^ ht(Dm^^mAC01/5 
— \/\0?&(D¥fefrs^y7T— (20mM Tris-HCl pH7.5, lOmM EDTA, 1% TritonX-100 
)^Px., ^— fc/jJStrCl&iSUt, ASSft(10mg/ml)Srl/100 
<#ft»U 30°C, 15#|!ail£eLfc^ >K^T, 

Branson Sonic Power Co., ^rvV;350, T^hy'Vh;^ Duty Cycle;30% N B#Fh15— 
15#) tSfiMU 15000 rpm-ei5^raiS^^«IL^:„ &^Ji^SrlS&feU^ 

itst;^- ^^§*-e^^b^ 0 r<««^i5ooo rpm-ei5^-r^^>i:^iib, it 
0 z.<Dumm&nm5ooo r P mxn5^mm^mu m>b±.m&m^fc^ ttm 

1mx.?3:frb, &Afom&&^mkVtch<D&tt&SpaAm&Xtt: A SpaA^ 6£Lfc 0 
SDS-PAGE#(D^/V^^^^— ZfAs- ifefeU f^M" ^$!l5tUbi£J|^ £ 
(D^^J:«9#^^SpaAS 6^ A SpaA® £ 90%J^_hO^^b^ (B|6) 

o 

[0073] (2)SpaAMr3X«ASpaAMr3^5SJ^tt 
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J4UfcSpaASfiXttASpaAg6i8$fc4 ml^, ^JS^i&zkll ml^TkSkffcT/l^—? 
^^^T> ? ^^Vh(ALHYDROGEL"85 , \ Superfos Biosectorft:) 5 ml^rliPx., ^iS.-? 

MMnwtD^Mmooom&^xfcftfcmtLx&misfro 10 0 m^^^m: 

»MbfcSpaASSX«ASpaASS<D^g$^*(PD50)^J6fc o 
^Lfc^3«9, fS3fib^SpaAXttASpaASfi©#S!cB6«IS(PD50)W:, 0.0621— 
0.1885m g^, #fc^tiV^)g«tL-CV^fc 0 ^^¥^CB5W*(50%^*) 

Behrens-Karber^fe (Karber G: Beitrag zur kollektiven Behandlung 
pharmakologischer Reihenversuche. Arch. Exp. Path. Pharm., 162:480, 1931. s 

•^VX^mbWmivt. g) =10\ m = X -[(h +h XX -X )X l/2 + (h +h XX -X )X 

4 0 1 1 0 1 2 2 1 

l/2+(h +h )(X -X ) X l/2+(h +h )(X -X ) X 1/2] 

2332 4343 

x , x , x ii^gii©tt-efe^ h , h , h itttilzMlrzm 

0 14 0 14 

m$h&& (tetm/jfcwm -e&<5„ a^*h$: (x) x=L. og cwjpf© 

10 

[0074] [^3] 
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A SpaA 


SpaA 


SpaAiUS 


0642# a 
H758# g 


i?46i# a 
meos^ a 


fS833# a 


^i59i# a 


®642# a 
^758# a 


(mg/ml) 


2. 30 


1. 91 


2. 33 


2. 11 


2. 28 






^#m/^ 

it 






^fFife/^ 


625 


10/10 


10/10 


10/10 


10/10 


10/10 


3125 


9/10 


8/10 


10/10 


10/10 


10/10 


15625 


5/10 


0/10 


4/10 


4/10 


6/10 


78125 


0/10 


0/10 


0/10 


0/10 


0/10 


(a g) 


0. 0864 


0. 1885 


0. 0875 


0. 0793 


0. 0621 



[0075] ^mm^m^, ±BMX R^ttOSpaA® SX« A SpaAie^§tt(D|fA 

$i«9A;fr5^-J;«9, ^«JsiCV^^WSpaAffi&XF± A SpaA® 60>$ta££Sfc<B 
*Tf g ^ 0EK3fe^ife^flj|ic$tL5 - £ ^£oTSpaA® SXttA SpaA® 

it As P aA®e«, *m<D^m&m&£m^<D&&m&&Qk&vx&y, mmvx 

(Dfamtvx^ $?§v^^^, ^:spaA®&x« AspeLAm&tti$tmftmMt(DMi&\z.m 
-rz>w9zmt^xmmx%% 0 ^<dx?k, ^iwtzm^j^ib^spaA® a 

Xf* A SpaA® f3\ IS^I^W^E^^^^V ^X&±t£Z>nW&~rZ>b<DXtbZ>o 
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m^mm 

*Wot, HSpaAS A SpaA® K«5t^«SpaA® fiXiS 

A SpaAS & ©T^yBfeE^J^T^lHS#ISr*Ai-5«J;5*^MSrfc**, 

&mirz>mm^%Mmrpxmm^, ^xm^fitzMmw-^^hmAW- 

[2] TfB(A)^V^(D): 

(a) -^m^mnmnmmpsm^mspaAm ext* a s P aA® a^-Ki-^it^ 

[3] X@ (D) fcSkfcTIB (E) - (F) : 

(K)mm^A^x^mim\x^mi,fc^A^m^mmm^mmm^ti 

[4] iT5/it^, TfE(l)^U7) : 

(1) V^/w^^K^tr N«U;<9 Jj!69# @ £>T5/®^»^gm; 
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